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ABSTRACT
The standard dimensional reduction of 11-dimensional
supergravity [1,2] on a torus T d gives a supergravity theory in 11−d
dimensions which is invariant under a rigid duality symmetry Gd and
a local symmetry Hd; the groups Gd; Hd are listed in table 1. Hd is
the maximal compact subgroup of Gd and the theory has scalars
taking values in the coset Gd=Hd. If in D dimensions some of
the p-form gauge fields for various values of p are dualised to (D −
p− 2)-form gauge fields, then Noether and topological charges are in-
terchanged, and internal symmetries are traded for (generalized)
gauge symmetries [3]. The reduction to two dimensions is particu-
larly involved but follows the higher dimensional pattern, see for
instance [4-8]. In that case the duality groups are infinite dimen-
sional, with affine Kac-Moody symmetries and the associated Virasoro
(Witt) symmetries. In one dimension, it is conjectured that there is
an E10(10) symmetry [9].
The duality Gd of the dimensionally reduced supergravity theory
was first discovered as a symmetry of the compactified theory after
discarding the nonzero Kaluza-Klein modes. In any quantum theory
for which the supergravity theory is a low-energy effective
description, the rigid Gd invariance is broken to (at most) a
discrete subgroup Gd(Z) [10]. It is conjectured that 11-dimensional
supergravity is a low-energy effective description of a consistent
quantum M-theory, and that Gd(Z) is a symmetry of the toroidally
compactified theory, the U-duality symmetry [10]. (We will
distinguish between dimensional reduction, in which the Kaluza-Klein
modes are truncated, and compactification, in which they are kept.)
D=11-d Gd Hd U-Duality
10 SO(1; 1)  -
9 SL(2;R) SO(1; 1) SO(2) SL(2;Z)
8 SL(3;R) SL(2;R) SO(3) SO(2) SL(3;Z) SL(2;Z)
7 SL(5;R) SO(5) SL(5;Z)
6 SO(5; 5) SO(5) SO(5) SO(5; 5;Z)
5 E6(6) USp(8) E6(6)(Z)
4 E7(7) SU(8) E7(7)(Z)
3 E8(8) SO(16) E8(8)(Z)
2 E9(9) H2 E9(9)(Z)
Table 1 Duality symmetries for 11 dimensional supergravity
reduced, and M-theory compactified to
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